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Abstract of JP2001214269 

PROBLEM TO BE SOLVED: To provide a hard 
carbon laminated film excellent in adhesion with 
a metallic base material, good in wear resistance, 
lubricity, adhesion resistance or the like and 
applicable as sliding parts and wear resistant 
parts. 

SOLUTION: In a vacuum evaporation chamber, 
an amorous silicon carbide fym lay_ e r.2 r _a 
si licon-c ontaining high densjty carbon f\\^\ayer2^ 

haying a film density ofj2.2 to 3.5 jj/cm3[and a 

sMicon-contai ni'ng low density carbon fijm" layer 4_ 
having ^ fi ! m^^sjjy of 1 ^ to 12 . Z g/cm3a re_ 
successively lamhfated on .the suij^^qfajbase 
material 1 tojobta^^ 
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©4) mm<^m\ m&i&m®&±*w*tt* 



C57) CSft] 

it«3ti£& isibsitfL fSfttta5 D °D 

ffi@#*2. 2-3. 5gr/cm' r*^»^>^ 
^iSfflgSK^^S3, meffPl. 5-2. 2g/c 




C2) 

. 1 

immi 1 j mm^^^m^itmmmm, 

#2. 2-3. 5.g/cm s "C**S/y :3>£^tTS 
S^KK&JgJS. mmffifil. 5-2. 2g/cm 5 r 

l-3 0at%(Di/'j3>^T*Ci^#»i 

cams] ^mm^muvfcm^^^s. io 

JEmffi<D«i«#<l: D < . 1 O k H z 20 

-2 5 o k h 2 1? % ]Em&icm&2tiz>i&m(Dm:^m& 

[000 1] 

^(Diamond Like Carbon. 

tmm^ mmm®&ti,xmm?zct<Dxz 

[0002] 

g|@rc 2 000-4 000Hv) > iSlfctStt (JtfflK 1 40 
O^lO^Q'cm), fig»(a = 0. 1~ 
0.2). jt6#>tt&ffejl'7 *p^- (SffiffiSRa 
= 0. 3nm«T), fK^3BeriK>T** !l Kg 

[0003] &ikmmnfc%mu j t<oimifi ?<< 
<DMwm&&mv$>z. 50 
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[0004] 

[0005] i*»«»«>WC - C o*tt£0iBB£&t* 
MIB5 6'-4 1 37 2^CCtt, £ 

f-vtls #&mc 2> C & *VT*tfL 5 <i mSrffi 

[ 0 0 0 6 ] 3 &(c. Stt«ffiK:^e«H«*IS*« 

tx£<oi v amTzm^^^^^ctifinmme 2- 1 

5 7 60 2-s^f8k:pa^s*ix^& o c<i>rt*«:BBur 

[0007] -ecr, DLCKiSfttO . 

fcCOC^X^^y^WKft (UXftttH. CSR-0 1 
«rffiffl) «:J:-5IKJSIBg^SLci0r#J«0^<!:C 

5, toNzmixte*), ftmntcMLxte+ftrnm*! 
[0008] c<oir&fc*&mm0immmm*&mfm 

W&m. HE I DON-20) CCT. 9Mmff>mBSft 

2. 2ff/cm J *H***W««cfc^rtt. S^#5gc 
u«0. 2 3£*SK. ^Oltgi^SfeWs = 1 0-*m 

[0 00 9] CtilCttLX* ^»/3>«rd*«*B» 



(3) 

3 

&MteO. 0 5£/N*<. £/cite*£SfcWs= 10 
- l0 mm' /N • mmi/I^C^I^Ot^i. Yv-i 

[0010] @2 tt. Jc^s^t^mia 
«ROK«, MIBtSIBC6«<r>*'. ^fl^3R^*<r 

co o i n corpus* jK©ra&SK:a»T. 

or**. 30 

[00 12] 

2. 2-3. Bg/cm' n>*^rT£S& 
ffiKKsBJKB* R»ffi*«l. 5-2. 2g/cm J "C* 

[0013] «CB1M>IB9I«. 1 tC§2« 

tt, l-30a t%0i/»i3>^T^Ci^i 4C 
[0014] l|*Jfl 3 KBttDXHIS. afcg^KffigO 
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[0015] 4 KSflroWHB. 3 Kf2» 

<D#MBCC*sl>T, JHtffc/fJl'XttEi*. fi«BE<DI6»ffl 
#IESHOilfe*I-ffi<fc 0 fc** < . -£OJS&»# i 0 k H 
z-250kHzt, iEWEK^StlSttlfflO*^^ 
#0. 1 /i sfiLb**-»T % 

&t> 1>T 4 0 %<Dfc<D-C&* C £ €:1$iatT * t>0"C* 
6. 

[00 16] 

tttoft. lW.10»fflK3W«K<l««BIB2. 2/ "J a 

ffia^»«ji4*iSi3oe«*tirt^, ^sa^ft^ 

3<b€««t4^<^2**^*® t P^®" c *^- C<D 
i^@^^M3. $6CCfi«KK^H»4K:^n* 

MTttt 1 r-3 0 a t ««WHr*ift <*0«F£l>< 
1*5-1 5 a t%tNfc£. Ctt«. i"Jn>^re#3 
Oa t %^i5<hgMS^t < ^->t ot, 
WMWbWSTU SteS*** 1 a 1 96 J: D fc^ftt* 

[0017] COSS^r. JjaufcWBRSRSWIB** 

g®3tf^B3#2. 2-3. 5g/cm' , i5?£K&3t 
HI4*S1. 5-2. 2g/cm' (Dffiffi^S^r* 

3WT?**, 

[0018] «a5Kj^^^® 3 WMBSWifiSl^AK, 

[0019] c<D^wrs«i?sa^#taJiMJa<b«rffi 
rs#w**wfc^iawi2©«iwt», o. oi-u 

m, 1ff£l><lt0. 1—0. 3/imtA5. *^ 



5 

xmm2frZfrfc£^x&&htiz>i><ox$>z>&. sef 

J:*tt»a*6. eafS^3BBH4©Bt®«. 0. 0 1 
-3^m v if*l/<«0. 1-1 *m#a^"C&£. 
[0020] c©J6WOBHRK*8Wit«- 

*XfI> t*5C9X^CVDjSfelCj:-9'C«»*Cttor 

[0 0 2 1 ] JJ2UfeWet3MH»M>^^C V D 

lG(Penniag Ionization Gau 
ge ) 7?XvCVD&m*m^titt&l<>* COMBS 

IHrr«&. ca)MirF*«:9Hini2*^TMa bo 

ucoa. c<os^&ssi no*. *©■□»«■ s 
si 5. n*i 6. m^aAmffii 7. jwx^xjui 8 

aWEBSIvC^*. »»Sl5^>^f>7^> 
>h<*:Dfc*K iS^I«*"C«M*«2 0V," 100A 

(2ooo-cGUh) vamznx^z. 40 

[0 022] NMfeBl 5<Difi#CcEKStl-CC^IB«l 
6« k r/-Fli (S1100V. 3 OA, ittfc) 2 
OCC^o-C. «ft»S15«:»l/riE©«E^BIttl*tl 

ffiA*fil 7tt/ttf«A«»2 1 (SaiOOV, 3 

oa. sift) ^ur^si 5«aa»LTi»*tfcft 

u^. 6£^r, MUftSl 5^>mfi«. m^itAWEK 
£D*WBi£*vc, *ottu3^«ftfc*tb-co — io 
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6 ^ m*mJ8&l7\*s 13 
[0023] ±BJBSK*£ 1 1 rtfctt* -tlB^X"? 

ai3«c«rtu. s^^^i i<^a^?*>a^* 

2 4 #Ktt fc*vc * * fc±#fctt*Jl> 
y2 6CCS»StifcW*2 5^i!BSnr^*. COS 
tt2 5CCtt**#2 6£ftLrX£%rai lOJWPCC 
OT6ftft£H^*****2 8a*ffiBfci5*VCl/>6. * 
l/C % c©W2SKJ:0ftmE©IMMWjE«fi^ 

h z <d® a -c en m ? n s <t s k & r t* * • 

[0024] 23 ^MSmMS. 1 1 rtKtt»;tfX£&A 

rs^;oi>-c**. 2 8«aw2 6ii»e©«««iDifc 

*"C*4. 32. 33l*yu^FaW* 

xsn»si irt«:*aisha^^3 5«>»tt 

[0025] ±^©<fc 9tt«SM>?>X-?.C V D£SE£ 

> CS i (CH, ) , 5 #X (ttT. TMS^XiO 
5 ) i/'jn >^WgeR^©^«:«TM S # X £t£ 

CH, . C. H, . C, H f > C, H, OtfKifith 

J/XtUTW:. TMS#^0)a*«^2^> (S i H 

4 ) is*. WMttm (S i C 1 4 ) *fXtt«**S 

siH 4 if*\*&m&s&* mmsp*9. 

mi>x\*fflkmtMxtel*±>Z9tm* 

«>0. «lSfc*ff5ii*K:lWiB3WSflli"C**. *&. 

5 i C 1 * /fXKWMtrttftC^ ^ 

^xvcvD$ae<DS3^ *gs^3&i!r«:«F*«c«Hi*Jii 
[0026] mtiv&mfomz* tmomrmsc. stt 

feCCH, #X*z3ALr?fo*:. ChU Ar#Z<D& 



[0027] Ar^iH, tfXCOfe^vXvVte. 

tt. mtfAr : H, = 1 : 2*MB§*?»*. 
[0028] ft^iJfe^CCct -oXffi&tC U/cS»*fflCC* 
fffljg 6 ur»*r S^NmttMBaSOJlWKttT M S *f 

[0029] 5/'Jn>£*nS?RS^». **Cft";=» 

fittteC, H a :TMS=1:0. 0 5*^ia>(SH"Ctt 

SErfcoTSOTlT*- ^ 0. 5 mA/ 

cm 1 H±©£*. -f3r>x*^-«**C««B« 

0. lmA/cm 1 JBtT©*** 

[0030] ftiftW^^SiW^ 

jcijor, attest **ww^<iu^«BE*H«ns*i. 

0 fc** < . *<DJBtt!R#l0kHz-2 5 
OkHzt, jEaEWBSSftiBM^'MitfO- 1 

[0 0 3 1 ] ±EO#BBa^-^^WB«C^*^- ^ mjE 

»^rO-25 0kHzit*^tt, 10kHz<tOfe 
250kHz£jBAS±> y-fX«ttWT<4ot 

13. 5 6MHzC[>K«iftWE**t*«W 
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8 

^ A -^-f-jt*4 0^teiTtofco«- 

10 [0033] ±er#J« a **#»«fbg**W:tf 

mm bxn*m*&&** n v Diiww 
t*> ®«/Mrxm©iur k »*i3. 5 6mhz<d 

$Jft < «A"T * fcabtc fcfc v v * > «BB«»r*4 • 
*«ttX:/3*^>»f («BS«C*AT4#X0« 

[0 034] 13. 5 8MHzQWHtt**«'^7* 
[0035] 

«t*5, Ut« S U S 3 0 4^ffi« 3 5:^ i 

40 ft. -frfrZ-Z 6Kl3E»3^SUS3 0 4«ffi«*a 

M2 5&urxa5K«Si lrt^iBaufCo t©&^ 

1 lrttC^X*?!! 3©//X/XiH 8^6Ar^ 
£10mL/miiK H, ^X?:20mL/m i nCDSB 

s-e*8Au ^x7^a^5oow, »*t«caifti-r 

O^ittSS-C, ♦t»#^«A-'XJU2 3*>631WSl 1« 
£*scfct\ #»RK{l«aW«:10 0nin©»SK* 

50 



(6) 



[0036]^ gfc&gfcC, H, ^lSOmL 
/m i n«Al. TMS#*i£S£2 OmL/m i n . 
H, //X*OmL/mi nCCiSffiL-C. 5 0#RfiJ?£$£ 
*5Cfcl\ $ffiffi2. 4^/010* *m?2>n&8&& 

[0037]ifc«*Wl 

^lOnl/min, H»- Wt2 0nL/mi n 
©iMTS»AU ..y^Xvjtf>B*5 0 0W. 

arf£g«^x'^Tx*-4 0 0V£u io» 
iwa*j^4*c«rofc. Ar^H, 

mOldtOK* HltCTMS.WI:3 0mL/ini n 
2*A0T, 5#IMBB*fcC*<r>. JW«K4U1«B* 
10 0nmI«lfc,»C l H a «*15 0mL/ 
miniAU TMS^WIt2 0nL/m i n; H 
, #Xi^*0mL/mi n*Ci8&L"C 6 0^«1 

/to 

i/^10mL/min. H, ^20mL/min 

^au, ^x^tfvtfc&soow. s»«cBttirr& 



10 



20 
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10 

tttB-C, TMS^^liC3 0inL/m i n3Ab 

r. 5»nB«w**>c&c^ #a««fkaaw* 1 o o 

nmiiU. ^XCCC, H, #X*aW3CC 1 5 OmL 
/miniAU, TMS#*«**2 0inL/m i ntc 
^$§ v H, ^OmL/mi nCCflfi* 7vX~?tf> 
{H**2 5 0W«c8Wbr8 0»Bldai**<:«:^ IS 

[003 9l±!^*W^J:tftfc«WK 2TSUS3 

ra^^afcXIRW^nr**-/?-- (E PMA) V 

fflfeutctcz. -en-en6at%. 5at»r**a 

S8IMIiT15 0OHk % iWlttWWI^SOOH 

[0 04 0] cn^G^iBKccotir. insist 

$ (gftfmtH. HE I DON-2 0) 

^10. 9 8N, 'Tw X^HISai 5 0 rpm.g 
*)jIb&2 00 0 0-?>f*Jl\ JlfflWO^fr'C 

[0 04 1 ] 
[SI] 





(li) 


(maVK • «■) 


(N) 




0.08 


1.5X10-* 


22 




0. 23 


z.okio- - 


21 1 




0.08 


1.0* lO'* 


4.9 



$fit«^tfil/4t*5. ttmtMK* #>1 

[0043] 

SHtffiRJg®, BS£&#2. 2-3. 5e/cm J 
-2. 2g/cm' r**^y=»>***IT4ftafftft 



Jtj&Kfifc 1/1 o±*s<. *wtts 
[0ffi©i8r#fr3wn 

[01 ] C( 
[02] 
[03] 

[04] c oftwvwn&SffimmcoBmicm^z?? 



(7) *3fP)2 0 0 1 -2 1 4 26 9 

n " 12 





MB*mm* (J p) o» & W * » * * ^) iwmm^m^ 

(P2001- 214269 A) 
(43)i*BBB ¥t£13*E8fl7B<2O01.6.7) 



CSOtatO.' MP» FI , 

C23C 16/27 C23C 16 27 4K030 

16/42 16/42 4K044 

28/04 ^ 



<21)tf»»f» 


!|fBB000-21917(P2000-21917) 


(7DWKA 000192567 








¥flcl2*P 1 £31 0 C2000. 1. 31) 


aWM$^Te®K«»fe3TS 1S35-^ 




(72)Sfi§!» ^riu W± 
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(54) mwoy&m m^^mmm^om^cm 



(57) [S*J] 

?BK**2. 2-3. 5e/cm' t*^^^^ 




C2) 

1 

ms&mm* mms&i- 5-2. 2g/cm' r 

jE«flE©|8*M «fc 0 < . *<»ffi$8tft 10kHz 20 

o. i u sJ£Lhr*or, fekBtfi?"*-?- a -Ycc^l 

[000 1 ] 

[^os-r^jKfB^ comm. *y+*> f« 

^(Diamond Like Carbon, £IT 
DLCilO) KflD^^^^S^^SJgKfeJ:^ 

[0002] 

SSt?2 000-4 OOOHv) . ilHftSf* (Jt&ffi 1 40 
0 10 -1 0**Q • cm) . im&®& (u = 0. 1- 
0.2). jf6a>&gffi*^:7:rP^- (SW5Ra 
= 0. 3nm«T) > ft¥ftCt$jrC8*>TJl'* V tC« 

*ft&i\ &ira>«4itett«*«ruri»*fca6. OTJx 
[0003] ^mmm^m^<oimifi y -r 
cDiS®g!£^r&*. so 
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[0004] 

[0005] ttstm-frwc - c o^^i'oaes^tt 

miBB5 6-4 1 3 7 2^&*gtC«, S 
tti#aWHBKJRWWB«:S i £fcttS i C*>&&* 
(fMJKKtt * C <!: r Stf ,L*ftSe!Hgaae©!B«tt 

* v tr> VifiUZ h c £&W& S ftrfc 5 m m£ffi 

tf£:frtt<tLT, IWHB«C5/U3>. *f)\,v~V^ ffi 
5 7 60 2##$8it&§^s*vrc>£ o c^rt^ccpnur 

*.5ft*. 

[0007]^cr, DLCKiSMt© 
mXWtmZ'&ZCttc**). l 5 mnOK/?«:*j0ir*> 
CCOC^X^7*^l*K«5 (l^X^m CSR-0 1 

ffir* #igtf> 6 n/t ^ 
CO 0 0 8 ] C<D£&fiC«J: -s^^Rais^^ss^ 

s^tts, he 1 DON-20) mmm(D&B& 

2. 2ff/cm J «rlliL«ni£Hc^^r»« ®S«St 
uteO. 2 3t**<. 3&*-3Jt»«B*>Ws = 1 0-*m 

[000 9] cn«C^LT, £/»;n>«rd*Tr*^W» 



(3) 

3 

&M«0. 0 5<t/M<. */cib^«fi*>W s = 1 0 
- 10 mm 1 /N • mm£>J^3lMS£^b"tC>*. 

[ 0 0 1 0 ] B 2 SttfEM 1 fc#HHBK<b&5RWB 

±EB2«c*rtvc\ *SHKftS3RBUB2(OHIS« 
0. lum, «IBIEOi»RBW4a<!J>IBW»l — 1 5 m 
n*ifW8W*4, C©«fc 5ftfitt9EK*Bt»4 a<Dt§ 

Co o i 1 1 c«(t JiiEof^M^c^^r. am 

<DX'$>2>. 
[00 12] 

2. 2-3. bg/cm' •C*^^y3>^Wf5il 
SKKSJSa, RBK#1. 5-2. 2er/cm J 

[0013] H3312 frC!BffiC7>^«v 1 
TS. 

[0014] »«ffl3«CiB«0«9iW, aMSKEHb 

s<w«a«aaMi*»*W"*x«. 3 eoc^y 

#T S4SVKK3HBJB ZJM* ^ *«*fr9 ^ 
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[0015] H3#it4 «:fffitt©«««6i. M*a3 (csatt 

z-250kHzt, iEmBECC^Sns^lfflOS^iifi 
#0. 1 iu sH±t?*ot, **«#^»-fw-^ttr 

*. 

[0016] 

[&W<0*&<0JfcaS] 6TF. CO«W*B*#JK0r» 
MKMH-r^. COjMBflWWieWlBBItt- Bl to* 

>«^r»x«aa9Rm3. ^ y=»>*«rr*« 

n&m$Z&m®3. 360C<8SB^B»4fcSSft* 
5x1; IRH^HOrtSWEtfJ (fflfflCC*) tW 

oat %*mjLz>±mtm&&*:z< ^tui ot, 

[0017] CCWMTC* ±EUfciWBaa»B*« 
l^a^y=i>^WT*iafflFKK5RjB»3. >^^> 

^wr*<s«s^J^4©tt^ma[iL*ctt. ms 

S^K®3^2. 2-3. 5g/cm J . 
MR4#1. 5-2. 2g/cm' ©BHatiBS'C* 

[0018] iSffiS^^^i 3 

ri>>«fcab, fttafaffifcWo-cSBBt/^-r^. L/*>uft 

0, «83i-r^C tttftlr*. */c, ®fBS^^JS4<0IS 
[0019] c©«Mr»»i«HK3IW»WBt** 

r5*a**<ba«wi2a>«»B, 0. 01-m 

m, 0*0 <&0. 1—0. 3Mmtifc5, UV 

3>*^T*]WiBsasiW3<oiw«j. ca>^®^ 



5 

a«i!»«W4©««. ffl8i*^£UTiy£5&n#& 

S."*fc % COfiffiS^KI14OK^0. Olfim 10 

J: (SSSR«!S®4<bB0«. 0. 0 1 

-3nm, »*l/<»0. 1~1 <zmJW&^Tfc£« 
[002 0] Ccr>^OSS^^SiMBI». 
'\&ffi1fr<*xW&Wto2to&ttZtt&l*. COS 

*XH. &*5C^XvQVD«6fcJ:orKfc*ic«co-c 

[002 1] ±fiUteW^R8WBW>^^CVD 
atftJr-STfrStt. -«£L"CIH4«:**J:5ttlMWSP 

IG(Fenning Ionization Gau 
ge) :/^X^CVDSffl*m**i«J:lr>. C©«Wrtfi 
PIG^X-eCVDSBBCCO^r, *<d«wm>*W* 

(H^*r> ie*8#t/ti»sjissia»i 1** 
uco*. ccoscss^si i«c». ^ 

ei 5. mmi 6. m^&Ass i 7, j/x^xjh s 

>h*fc9fc0, iS«KX«X«&"C«S^2 0V. 100A 

(2 o o o°cjy±) ettftsnn**. <<> 
[0022] 1 5 coia^ociessnxc^^e i 

6«. (gtlOOV, 3 OA, iffifc) 2 

£ # JJBI^l 6tc«&tyr^3*lTC>*m J ?• 
£A1I@l 7tt/m^£Atl®2 1 0SS10 0V, 3 
OA. Btt) *^OrjWWil 5«C»«LTl>*fcfc*> 

w*. &&ei 5cmm»* m^ftAWEEtc 
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6 . m*&\&& 1 7 x-^g 1 3 ©s»u*6» 
[0023] ±ieg£afcg^ i i rt«c». Jiia^xv 

gi 3*t*wiu i©*aw»6»»ufc« 

BrEW^2 4#«»6trC**D, 4fc±**Ctt*A 
y2 6«C3d*2*i«B*2 5*«ESfSnw*. COS 
t*2 5«Ctt*Jb*2 8«l-Lr*fflliaiai l^SPW: 
KW6ti^P»«v^xm«[2 8sPttttS4VCt»S- *t 
. c emu 2 8 CC <fc o ^mffia>»*tffl^jE«fi<o» 
m£Q6**l"W**BE*>« Httftl 0-2 50 k 
H z ©HBrHttDSftSJ: 5 fCfc -*r H*. 
[0 0 2 4] 2 3ttg£2£tMl 1WCHM^«VA 
ti^X^t**. 2 0**»»2 5*Bf5E<0«ttKW* 
-r**-*^**. 3 2, 3 3»yu/-fF3-fW* 

o. ms»s^Mi irt«:j&ts$n^^x^3 5<D^tt 

[0 02 5] J«©Jk9ft«aM>^X^CVDlHl«: 
»W©jBt«Jfei»fflfc«* Ar^ H, #X**, 
> CS i (CH, ) « 5 («T. TMS^a* 

CH 4 . C, H, . C, H 4 , C, H. <btfXW$> 

^tbttt. TMSWOa*M-/J^> (S i H 
4 ) tS*. QttftfflR (S i C I 4 ) U*tL£tfi1bZ> 
1fi % SiH, ^X{*a«^Cli. ttffltC 

SiCl« WBJBMK»ft^^ Bfttt*«*9, ^ 

^xvcvDsaa<oK^> »aattf*c»**WB*** 
[0026] s«cofisjm^«. aoia»B««rcc. s» 



[0027] Ar^iH, tfXVU^vXvVte. 

A£<, *^*t«ffi#JR«»CS»Stl*Ctfctt 
B, WAtfAr : H, = 1 : 2*flB*ST**. 

[0028] wcm&ic <fc or«^tt:ufcS*t^SCc* 
hub t o r »ar * *MtiwuasojsWtt:B t m s a 

«U±fiC«A?&&» TMSrfX©&lW»Wft<ft 

C0 02 9] s/y3>*OTWBwaiw. 

BtfcBC. Ha :TMS=1 : 0. 05-10>35H"Cffi 

jasns. j^m©cDM9fS«. s»tcAitr^>r^> 

^ErfeoTftJffirr*. ^*>«iffiBK#0. 5 mA/ 
cm* «±©*S. ^*>X^^-^tUii!rjglS 

0- lmA/cm' £(T<E>£SK ^^>x^;U^-^A 

[0030] wmw^zmm.^wmwko>BmM 
[0031] ±B©iw»^^x®acc*ji*r. amoE 

AJB**-/*>®»«fc^*>«*^>«* s * <aS - C(D)rc 40 

a^i'0-2 5 0kHzdt^Ott, 10kHz£9fc 

250kHz&jB*.S±, y>fX«^f<^r 

[0 03 2]iE«BEK:»t»3*i4WflB*0. UsHi 
&T&0B, 13. 5 6MHzOi9J3&mE£S#«:ep 

o tfe0, CC013. 5 6MHztCifil^«»r*>Sl 50 
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OMHz0>Ji»J#O. 1 m st*D, 4>fc< &*>0. 1 
tfcfcAS *©IB<CB«5t«:B-f*>#AltU 

[0033] JbBr»*3*i*#Ml«fta*li*>*^ 
^U3>^#t3W©iHBaS». 10"~1 0"Q ■ c 

b, mt'UTAWRtbx. mms. sbmhzo 

< SA"*" 4 te*>fc B v iWWflW* 4 • 

us, ifem. Eft. ^^x^affi. ®w<o^ffi«. &s 
aw^©RF«A^^--«c^S5je^c4i. ««ik 

[0 0 34] 13. 5 6MHzC0^«^SffiAWTX 

ini/Xt**. *^^^WB»JH«rc«*sstt^^^ 

j£T£C 
[0035] 

[fttUN] ±£-CSiWLfcia4©S^ffiP I G^X7 

^fc. »*±CrttSUS304HH**:flft» 
fc. *ib^-2 6CCS»3-l*TSUS3 0 4«BB«*JS 
W2 5 i uraffi3R»a 1 1 rttCKS^^Co C<D^^ 
1 1 rtK^XTS 1 3<!>M /X* 1 B*6A r ^ 
SrlOmL/min. H, #*£20mL/m i n(DS& 
g^Al/, ^^Xv^>tB^5 0 0W, StttcEPforT 
^Sffi;S;^;^7^-40 0V<i:bt, 1 O^fflffi 

0^«®"C, *m#^»A^XiU2 3*»63«Hll Irt 
«CTMS^*3 0mL/m i niAUt, 5#H^B 
CttXK #W»K{l«aUi* 1 0 0 n mOiP^iC^ 
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[0 036] SSSgCCC, H, ^150mL 
/miniSAU TMS^M*20mL/min l 
H, ^OmL/mi nCClSHUC. 5 0#lfflj£^£ 
tetftO>» $ffiffi2. 4s/cm s £?Tf 

[0037]ik«^l 

^^lOmL/min. Hr #X£2 OmL/mi n 

ttrr6g«^**'^TX*--4 oo vtb. low 

ifcbfctfOST-. S8StCTMS^3 0mL/mi n 

lOOnmlS^. ^C«CC, H, 1 50mL/ 

miniAU TMS^St*2 0 mL/m i n > H 
. #X$feg*OmL/'m i ntcmur* 6 OANWW 
fcfcdfcl^ S9fK2. 4g/cm ) £WT*&Sffi£S 

[0 038] *M£W2 

^10mL/min, H a ^20mL/min 
^Al>. ^7X"7^>a4^5 0 0W. SWCCEPffl-TS 



20 
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TMS^It^3 0mL/m i niAO 

■c. 5»iaidWft*ic&o^ mammu&Wk 1 o o 

nmaWUfc. -X^C, H, #X«K«SCC 1 5 OmL 
/minSAl, TMS*«Hlt2 0mL/miaK 
§3SI V H 2 #**OmL/ini nfcHBL ^vX^> 

ffiS2. Og/cm' £*rf*&a?E&8a©£6 ami 

[0039] JJBXttM*Jt7ttMMl. 2TSUS3 

O4*t*oc-en-en6. i Mma>»s^«bfcWBB 

a>^«*X«W*PT**-rir-- (EPMA) V 

^MSTlSOOHk, ^at^isja~c2 3 OOH 
[0040] cn^>tD«)BK«:ocir. 

mimtiW&OL he i don-20) zm\,K ta# 

l\ mo. 9 8N. f^^dl^l 5 0 r P m, ft 
OiIU»2 0 0 0 Otf-f *Jk ^m*. UWMKOZfc'C 

[004 1 ] 
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[oo4 2] &\ipt>. cam^aymsim<owm^9 

-C*SC<!:#i8«>e>ftfc. 
[0043] 

JKftiBRIW. SSS*12. 2~3. 5g/cm' "C* 
-2. 2g/cm' -C*S^";3>*^T*fiffiS^ 
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